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1.6 billion in 1900
5.3 billion in 1990
7.0 billion in 2011
9.3 billion in 2050*



Agricultural intensification to meet the need of rising population
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Algorithm development for cropping intensity

1-crop per year
2-crop per year
3-crop per year



Vegetation indices

Dynamics of winter wheat and paddy rice fields in Nanjing, Jiangsu, China
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MODIS 8-day composites of surface reflectance product (MODO09A1)
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Implementation of the algorithm for cropping intensity
-- Asia

1-crop per year
2-Crops per year
3-crops per year



Global Mapping of Croplands

Cropping Intensity map in 2004
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Implementation of the algorithm for cropping intensity
-- Asia
-- multiple years, e.g., 2001 — 2010

1-crop per year
2-crop per year
3-crop per year
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Implementation of the algorithm for cropping intensity
-- The globe

1-crop per year
2-crop per year
3-crop per year



Global Multiple-Cropping Croplands in 2010
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15t version (as of October 4, 2011).

Many problems — calendar year (North Hemisphere versus South Hemisphere), monsoon,
Savanna vegetation, summer drought-affected grassland vegetation
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Challenging issues in =
agriculture mapping and monitoring SEES_—__===

Calibration and validation of cropland mapping

Rapid and dynamic mapping of croplands

-- Community remote sensing approach
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The Field-Photo Library
-- A community- and citizen- science
data portal to share and archive
geo-referenced field photos



The Field-Photo Library
at the University of Oklahoma
(http://www.eomf.ou.edu/photos)

It archives and shares geo-tagged field
photos for wildlife, habitats, land use and
land cover changes in the world.
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The Field-Photo Library
at the University of Oklahoma
(http://www.eomf.ou.edu/photos)
Users can upload geo-tagged field photos, and
classify photos by predefined land cover types
(IGBP), and write additional information for

photos. User can also download photos and
thematic databases (e.g., land cover types).
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Link geo-tagged photos with MODIS time series data for land use dynamics
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Biofuel feedstock production and cropland
intensification



Earth Observation and Modeling

Challenging iSSUES in R
agriculture mapping and monitoring EE - —SSaas

Dynamlcs of cropland and biofuel feedstock cultivation
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Case study

Will biofuel feedstock production change land surface phenology
and cultivation intensity in Southern Great Plains, USA?
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the experimental site #1, switchgrass biofuel research sites, Guymon, Oklahoma.
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Cropland gross and net primary production,
biogeochemical cycle
water use (irrigation, ET)

Disease ecology



Quantify gross primary production of maize and soybean in USA

A rotation of maize field and soybean field over two years is
common agricultural practice in USA. The VPM model was applied
to estimate GPP of maize and soybean. Figures below show a case
study in the Rosemount G21 site, Minnesota (Soybean in 2004,
maize in 2005, and soybean in 2006).
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